In order to investigate the electronic state of Me-3,5-DIP [Ni(dmit) 2 ] 2 , which has both localized spins and conducting electrons in the anion Ni(dmit) 2 layers, we have measured the resistance in high magnetic fields. At low temperatures, we observe characteristic oscillatory behavior in the resistance as a function of the magnetic field direction. We also successfully detect Shubnikov-de Haas (SdH) oscillation with two frequencies. The results clearly show that the electronic state of this salt is highly two dimensional and there exists strong exchange interaction between the conduction electrons and the localized spins. The negative magnetoresistance is explained in terms of the suppression of the magnetic scattering.
Introduction
Various magnetic organic conductors have been extensively studied because coexistence of conduction electrons and localized spins leads to numerous intriguing phenomena. Most of magnetic organic conductors have layered structures, composed of conducting organic molecule layers and insulating magnetic inorganic layers. A typical example is λ-(BETS) 2 FeCl 4 [1] , which shows magnetic-field-induced superconductivity. In this organic conductor, exchange interaction between the conduction electrons on the BETS molecules and the localized 3d moments in the anion layers play a crucial role in the physical properties. So far, various magnetic conductors have been synthesized, but [2] . An interesting feature is that the unit cell contains two types of Ni(dmit) 2 anion layers, Layer I and Layer II, which show paramagnetism arising from the localized π spins and two-dimensional metallic conduction due to the itinerant π electrons, respectively. The crystal structure of (Me-3,5-DIP)[Ni(dmit) 2 ] 2 and the Fermi surface of Layer II calculated by the tight-binding band calculation are shown in Fig.1 . To investigate the electronic state, we have performed Shubnikov-de Haas (SdH) oscillation and angular dependent magnetoresistance oscillation (AMRO) measurements, which are powerful methods to study the Fermi surface.
Experiment
Single crystals of (Me-3,5-DIP)[Ni(dmit) 2 ] 2 are synthesized electrochemically. The single crystals have a planar structure, whose flat surface corresponds to the conducting ab plane. On the conducting surfaces, two pairs of the electric contacts are made by a carbon paste and the resistance perpendicular to the layers is measured by ac four-probe method. The samples are rotated in the magnetic field by a one-or two-axis rotator controlled by stepping motors, whose angles θ and φ are defined in the inset of Fig. 2 (a). Figure 2 (a) shows a typical result of the resistance as a function of θ at 1.8K. We see a characteristic peak structure in the resistance in the wide angle region. The features in the resistance do not shift as the field increases but merely grow in amplitude with increasing field. The result shows that the oscillatory behavior is not caused by the quantum oscillation, but by AMRO, which arises from a geometrical effect of 2D Fermi surface. In the second derivative curve [ Fig.2(b) ], we clearly see periodic peaks as a function of tanθ. The period δ in the AMRO is given by δ=π/ck F , where k F is the Fermi wave number. With increasing field, the resistance first decreases and has a tendency to saturate above 10T. Above 8T, we see Shubnikov-de-Hass (SdH) oscillation with some nodes. In the inset, the oscillation is clearly seen. The result is the clear evidence of the closed Fermi surfaces in this material, and shows that the sample quality is quite high. Figure 3 (a) (c)
Result

Discussion
AMRO has been explained by the semiclassical transport theory, considering 2D Fermi surface with slightly three-dimensional (3D) nature [3] . However, MacKenzie and Moses claimed that AMRO could exist even in multilayer systems with incoherent interlayer coupling, where the in-plane scattering happens very often than the interlayer hopping and the 3D nature no longer exists (weakly incoherent model) [4] . On the other hand, the resistance peak in magnetic field parallel to the conducting layers is not expected in the weakly incoherent model. We can obtain the scattering rate h/τ and the transfer integral between the layers t c from the analyses of the SdH oscillations. The scattering rate h/τ =0.35meV is about 6 times lager than the upper limit of the transfer integral t c (<0.056meV), so that the transport between the conducting layers is likely incoherent. It is also consistent with the results: no peak at θ=90 and the 1/cosθ dependence of the SdH frequencies.
Next, we consider the origin of the two SdH frequencies. At low temperatures, the localized spins in Layer I are easily orientated along external magnetic field. If the localized spins in Layer I are strongly coupled with the conduction electrons in Layer II, the conduction electrons see internal field created by the localized spins. At a result, the original Fermi surface splits into two different Fermi surfaces of the up and down spins because of the Zeeman effect. In this case, the internal field strength H int is related to the difference of the SdH frequency ΔF, 
where g and m eff is the g-factor and the effective mass, respectively. The effective mass of 6m o is determined from the temperature dependence of the SdH oscillations. Substituting g = 2, we obtain the internal magnetic field
(
This internal field is comparable to that created by the Fe 3d spins in κ-(BETS) 2 FeBr 4 [5] , but much smaller than 32 T in λ-(BETS) 2 FeCl 4 [6] . This is the strong evidence of the large exchange interaction J between Layer I (the localized spins) and Layer II (the conduction electrons). This strong interaction suggests the presence of large magnetic scattering in the interlayer transport. The negative magentoresistance in Fig.3(a) is explained by the suppression of the magnetic scattering in high fields.
Summary
We have performed systematic resistance measurements of a new organic magnetic conductor (Me-3,5-DIP)[Ni(dmit) 2 ] 2 . The transport between the layers is described by weakly incoherent model. The 2D Fermi surface of Layer II splits into up-and down-spin Fermi surfaces by the internal magnetic field, created by the strong exchange interaction between Layers I and II. The negative magentoresistance is explained by the suppression of the magnetic scattering.
